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U.S. GEOLOGICAL SURVEY

SEDIMENT LABORATORY REVIEW GUIDELINES
A Resource for Sediment Laboratory Reviewers, Assistants, and Laboratory Personnel
REVIEW OF: ___________________________________Science Center
PERIOD OF SCIENCE CENTER REVIEW:  __________, 201____
PERIOD OF SEDIMENT LAB REVIEW:  __________, 201____

SEDIMENT LABORATORY REVIEW CONDUCTED BY:
· SENIOR REVIEWER

SCIENCE CENTER SEDIMENT LABORATORY REVIEW GUIDELINES
Purposes
The four primary purposes of sediment laboratory (lab) reviews are to: 
· Enhance awareness for quality assurance in the sediment lab, 

· Convey to lab personnel the high value of their work and the importance of their role in the fulfillment of the U.S. Geological Survey goals and objectives, 

· Support and commend good lab procedures and techniques used by lab personnel, and

· suggest improvements for deficiencies identified during the review process.

Preparation

1. Communicate with the lab chief and the surface water review leader months before the review (if possible) to resolve the timing of the lab review, and any special lab issues to be addressed.  
2. Contact the lab chief at least a month before the review to arrange to receive the lab’s QA plan, training plan, and list of lab equipment no later than 2 weeks before the review.  Share this information with the surface water review leader, and with those that may also participate in the lab review.  
3. Access the Sediment Lab Quality Assurance Program’s web site ( http://sedserv.cr.usgs.gov/ ) and review all QA results for the lab.  

4. Review any publications that pertain to the methods used by the lab.

5. Read all available information.

6. Begin completing the review outline on pages 4-17 of this report, and begin writing the parts of the lab review report for which information is available (QA plan; safety plan; SLQA program performance; list of lab equipment) before departing for the review.

On-Site Review Briefing and Debriefing
1. Meet with the surface water leader (if possible) and the section and lab chiefs for a brief introduction to the review process before starting. 
2. Allocate time for a debriefing with the lab chief, lab personnel and appropriate Science Center management after the nuts-and-bolts part of the review is complete. This should be an open forum and should be open to questions from all that attend. Be sure to go over any major recommendations that you plan on including in the review report.  
Selected Reference Sources

USGS-WRD Sediment Laboratory Chiefs Workshop, 1998, that includes updates to some existing reports:  http://water.usgs.gov/osw/techniques/USGSsedlab98.html
OSW Technical Memo 99.04, Guidelines from the 1998 Sediment Laboratory Chiefs Workshop:  http://water.usgs.gov/admin/memo/SW/sw99.04.html

OSW Technical Memo 98.05, A National Quality Assurance Program for Sediment Laboratories Operated or Used by the Water Resources Division:  http://water.usgs.gov/admin/memo/SW/sw98.05.html
OSW and OWQ Technical Memo 2001.03, Collection and Use of Total Suspended Solids Data:

http://water.usgs.gov/admin/memo/SW/sw01.03.html

OSW and OWQ Technical Memo 96.11, Initiation of a Quality-Assurance Project:  http://water.usgs.gov/admin/memo/SW sw96.11.html
USGS Sediment Lab Analytical Request (SLAR) Form, (http://water.usgs.gov/osw/techniques/sediment/USGS_Sediment_Laboratories.html).
Guy, H.P., 1969, Laboratory Theory and Methods for Sediment Analysis: U.S. Geological Survey, Techniques of Water-Resources Investigations, Book 5, Chapter C1, 58 p.
Knott, J. M., Glysson, G. D., Malo, B. A., AND Schroeder, L. J., 1993, Quality assurance plan for the collection and processing of sediment data by the U.S. Geological Survey, Water Resources Division:  USGS Open-File Report 92-499, available on-line at:  http://pubs.er.usgs.gov/pubs/ofr/ofr92499
Knott, J. M., Sholar, Clyde J., Matthes, Wilbur J., 1992, Quality assurance guidelines for the analyses of sediment concentration by U.S. Geological Survey sediment laboratories:  USGS Open-File Report 92-33, available on-line at:  http://pubs.er.usgs.gov/pubs/ofr/ofr9233
Matthes, Wilbur J.; Sholar, Clyde J.; George, John R., 1992, Quality-assurance plan for the analysis of fluvial sediment by laboratories of the U.S. Geological Survey:  USGS Open-File Report 91-467, available on-line at:  http://pubs.er.usgs.gov/pubs/ofr/ofr91467
Review Outline Form 
The following outline is intended to be a guide for the entire on-site lab review process, beginning with the reception of sample bottles and SLAR forms through the release of data to the prospective user. The outline is intended to be a comprehensive if not exhaustive reference. The reviewer will need to consider the unique circumstances associated with each lab and draw upon her/his own knowledge and experience to provide a full and fair lab review.
Most of the questions on this outline can be answered by circling “yes,” “no,” “NA” (not applicable) and/or by filling in the blanks. Please use the remark sections to explain “NA” answers or to make additional comments. Numbered questions followed by an “*” require a log. The log may be in the form of a logbook or logged in an electronic file. The availability of this log is to be indicated on the guide.

SCIENCE CENTER SEDIMENT LABORATORY REVIEW OUTLINE
General Information

1.
Lab name: ________________________________________________________________________

2.
Location: _________________________________________________________________________

3.
Lab Supervisor: ____________________________________________________________________

4.
Telephone number: _________________________________________________________________

5.
Staff:_____________________________________________________________________________
	Name
	Hours/week in sediment laboratory
	Certified? Yes/No

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


6. Customers served (please include your Water Science Center):

	

	

	

	

	

	

	

	


Number of samples received by sample type for previous water year and (cost per sample)
1.
Concentration only
($              )
2.
Sand/silt-clay break
($              )

3.
Particle-size analysis
($              )


3a.Visual-Accumulation tube
($              )

3b.Dry sieve (with size breaks)
($              )

3c.Wet sieve (with size breaks)
($              )

3d.Pipettete
($              )

3e.Bottom-withdrawal
($              )



3f.Sedigraph
($              )
4.
Other (specify) 
($              )
Laboratory Quality Assurance (QA) Plan

Date laboratory quality assurance plan received _____/_____/_____

Date of last revision _____/_____/_____ ; published 
YES
NO (if on-line, provide URL)
_____________________________________________________________________________________
Is the QA plan up-to-date and adequate for the lab’s purposes
YES
NO
NA
_______________________________________________

Remarks:

Laboratory Standard Operating Procedures (SOP’s)

Date of last revision _____/_____/_____ 

Are the SOP’s up-to-date and adequate for the lab’s purposes
YES
NO
NA
_______________________________________________

Remarks:

Major Laboratory Equipment

A list of major equipment (VA, pipette, Sedigraph, ovens, balances, conductance meters, etc.) will be provided to the review team by the lab supervisor two weeks prior to the technical review.

Date laboratory equipment list received _____/_____/_____

Remarks _____________________________________________________________________________

General Laboratory Facilities and Safety Considerations
1.
Are facilities adequate for analytical services offered?

YES
NO
______________________________________________________

2.
Are the lab airflow, temperature, and circulation adequate?

YES
NO
______________________________________________________

3.
Is lab space clean and well organized?

YES
NO
______________________________________________________

4.
Is there a safety and chemical hygiene program?

YES
NO
______________________________________________________

4.1 Is the safety plan available?  Indicate where it can be located, including on-line:
YES
NO
NA
_______________________________________________

4.2 Has a safety officer been designated?  Who is it?
YES
NO
NA
_______________________________________________
4.3 Are safety goggles used?

YES
NO
NA
_______________________________________________

4.4 Are safety showers available?

YES
NO
NA
_______________________________________________

4.5
Are eyewash stations available?

YES
NO
NA
_______________________________________________

4.6
Is fire protection available?

YES
NO
NA
_______________________________________________

4.7
Are chemicals properly stored?

YES
NO
NA
_______________________________________________

4.8
Are lab hoods and ovens vented to the outside?

YES
NO
NA
_______________________________________________

4.9
Is ear protection available?

YES
NO
NA
_______________________________________________

4.10 Is a safety items log maintained?

YES
NO
NA
_______________________________________________

4.11 Are ground-fault interrupters (GFIs) installed around water sinks?

YES
NO
NA
_______________________________________________

Remarks:

Laboratory Equipment (general)

*Indicate the availability of the logs on this sheet.

1.*
Are specific conductance meters calibrated against standards traceable to NIST in the range of the samples being analyzed periodically during use?

YES
NO
NA
__________________________________________________

2.*
Are thermometers periodically checked against certified or traceable reference thermometers?

YES
NO
NA
__________________________________________________

3.*
Are oven temperatures checked frequently during recovery?

YES
NO
NA
__________________________________________________

4.*
Is a vacuum regulator used?

YES
NO
NA
__________________________________________________

5.*
Is a conductance indicator (meter) being used to monitor de-ionized water?

YES
NO
NA
__________________________________________________

6.*
Is the J-tube rate of withdrawal measured (not to exceed 1 to1 ½ liter-per-minute decanting rate)?

YES
NO
NA
__________________________________________________

Remarks _____________________________________________________________________________

Laboratory Information Management System

1.
Is a computerized sample-management system used? 
SLEDS
SedLOGIN        OTHER

NONE

NA ________________________________________

2.
Is the computational procedure computerized?

YES
NO
NA
________________________________________________________

3.
Are balance weights transferred electronically to a computer file?

YES
NO
NA
________________________________________________________

4.*
Is the computer computation checked periodically?

YES
NO
NA
________________________________________________________

5.
Is there a User Manual (documentation) for lab software?

YES
NO
NA
________________________________________________________

6.
What is the source of the computer program?
_____________________________________________________________________________


______________________________________________________________________________

7.
What program version is being used?
________________________________________________

8.    When was the program last revised?
_________________________________________________

Remarks _____________________________________________________________________________

Receipt and Storage of Samples

1.*
Are samples logged in on arrival?

YES
NO
NA
__________________________________________________

2.
Are storage facilities for samples adequate? (dark, cool, etc.)

YES
NO
NA
__________________________________________________

3.*
Is field evaporation monitored?

YES
NO
NA
__________________________________________________

4.*
Is lab evaporation monitored?

YES
NO
NA
__________________________________________________

5.
Date of oldest samples in storage ___________________________________________________

Remarks _____________________________________________________________________________

Preparation and Weighing of Samples

1.
Are proper procedures used for cleaning glassware and bottles?

YES
NO
NA
__________________________________________________

2.
Are proper procedures used for seating filter pads?

YES
NO
NA
__________________________________________________

3.*
Are crucibles with seated filter weighed before each use?

YES
NO
NA
__________________________________________________

3.1
Are proper procedures used for weighing crucibles & dishes (correct oven settings, use of tongs, gloves, etc.)?

YES
NO
NA
_______________________________________________

4.
Are proper procedures used for weighing samples?

YES
NO
NA
__________________________________________________

5.*
Are sample bottle tare weights checked periodically?

YES
NO
NA
__________________________________________________

6.
Are Class “S” or Class “1” weights used to check balances?

YES
NO
NA
__________________________________________________

7
Are Class “S” or Class “1” weights checked at least annually?

YES
NO
NA
__________________________________________________

8.*
Are macro balances checked periodically with class “S” or class “1” weights in the range of samples being weighed throughout the weighing procedure?

YES
NO
NA
__________________________________________________

9.*
Are micro balances checked periodically with class “S” or class “1” weights in the range of samples being weighed throughout the weighing procedure?

YES
NO
NA
__________________________________________________

10.*
Are macro and micro balances serviced at least yearly?

YES
NO
NA
__________________________________________________

11.
Is glassware stored properly?

YES
NO
NA
__________________________________________________

12.*
Are evaporation dishes weighed before each use?

YES
NO
NA
__________________________________________________

13.*
Are desiccators periodically checked and maintained?

YES
NO
NA
__________________________________________________

14.*
Is desiccant periodically checked and maintained?

YES
NO
NA
__________________________________________________

15.*
Is de-ionized water checked daily?

YES
NO
NA
__________________________________________________

16.*
Are de-ionizing cartridges serviced on a routine basis?

YES
NO
NA
__________________________________________________

17.
Is de-ionized or distilled water purchased commercially?

YES
NO
NA
__________________________________________________

17.1
Was the date of purchase recorded?

YES
NO
NA
_______________________________________________

17.2
Was the source of purchase recorded?

YES
NO
NA
_______________________________________________

Remarks:

Suspended-Sediment Concentration Analysis

1.
Are proper procedures used in handling and decanting the sample?

YES
NO
NA
__________________________________________________

1.1
Has adequate settling time been allowed after bottle setup?

YES
NO
NA
_______________________________________________

2.    Are proper procedures used when filtering the sample?

YES
NO
NA
__________________________________________________

3.
Are bottles properly rinsed?

YES
NO
NA
__________________________________________________

4.
Is proper handling of evaporation dishes and crucibles observed (use of rubber tipped tongs, finger protectors, and appropriate gloves)?

YES
NO
NA
__________________________________________________

5.
Are oven drying procedures performed properly?

YES
NO
NA
__________________________________________________

5.1
Are samples preheated at a temperature below boiling point (between 85º - 95ºC) until visible water is gone?

YES
NO
NA
_______________________________________________

5.2
After moisture is gone is dishware/sample left in the oven for minimum of 1 hour at 103 +/- 2ºC?

YES
NO
NA
_______________________________________________

6.
Are proper procedures used removing dishes and crucibles from oven? (load from top down and remove from bottom up)

YES
NO
NA
__________________________________________________

7.
Is glassware stored in desiccators until cool?

YES
NO
NA
__________________________________________________

8.
Are proper weighing and handling procedures used?

YES
NO
NA
__________________________________________________

9.*
Are brand, model, and lot number of filters recorded?

YES
NO
NA
__________________________________________________

9.1 Have dates when filters have been used been recorded?

YES
NO
NA
_______________________________________________

Remarks:____________________________________________________________________

Size Analysis

1.
Are proper procedures followed in sample splitting?

YES
NO
NA
__________________________________________________

2.*
Are VA water temperatures monitored and recorded properly?

YES
NO
NA
__________________________________________________

3.
Are proper procedures used in handling and labeling of dishes?

YES
NO
NA
__________________________________________________

4.
Are the organics removed before analysis? (wet sieve, VA, pipette, BW, etc.)

YES
NO
NA
__________________________________________________

5.
Are samples properly dispersed?

YES
NO
NA
__________________________________________________

6.
Are the same procedures used in drying and weighing as with concentration analyses?

YES
NO
NA
__________________________________________________

7.
Are sieves properly maintained?

YES
NO
NA
__________________________________________________

7.1  Are new replacement sieves on hand?

YES
NO
NA
_______________________________________________

8.
Are there adequate facilities for drying, weighing, and analyzing large bedload/bed material samples?

YES
NO
NA
__________________________________________________

8.1
Are there facilities adequate for large volume samples?

YES
NO
NA
_______________________________________________

8.2
Is one in every ten samples rerun as QC for sieving? If a different ratio is used, indicate below.
YES
NO
NA
_______________________________________________

9.
Are proper procedures followed using pipette method?

YES
NO
NA
__________________________________________________

9.1
Has a pipette QC program been implemented?

YES
NO
NA
_______________________________________________

10.*Is water bath maintained properly and temperature monitored, adjusted, and recorded properly?

YES
NO
NA
__________________________________________________

11.
Is the pipette properly maintained?

YES
NO
NA
__________________________________________________

12.*
Is the pipette withdrawal rate monitored?

YES
NO
NA
__________________________________________________

13.*
Has the pipette volume been checked?

YES
NO
NA
__________________________________________________

14.
Are proper procedures followed using the VA method?

YES
NO
NA
__________________________________________________

14.1 Is one in every ten samples rerun as QC for the VA method? If a different ratio is used, indicate below.
YES
NO
NA
_______________________________________________

15.
Is the VA apparatus properly maintained?

YES
NO
NA
__________________________________________________

16.*
Is the VA tracker being used and checked?

YES
NO
NA
__________________________________________________

17.*
Is the VA clock checked?

YES
NO
NA
__________________________________________________

18.
Are proper procedures used dry sieving?

YES
NO
NA
__________________________________________________

18.1 Is one in every ten samples rerun as QC for dry sieving? If a different ratio is used, indicate below.
YES
NO
NA
_______________________________________________

19.* Is sieve mesh inspected?

YES
NO
NA
__________________________________________________

20.
Is the Sedigraph used for size analysis?

YES
NO
NA
__________________________________________________

20.1 Are proper procedures used with the Sedigraph?

YES
NO
NA
_______________________________________________

20.2 Has a Sedigraph QC program been implemented?

YES
NO
NA
_______________________________________________

21.
Is the Bottom Withdrawal (BW) method used for size analysis?

YES
NO
NA
__________________________________________________

21.1 Are proper BW procedures used?


YES
NO
NA
_______________________________________________

21.2 Has a QC program been implemented for the BW method?

YES
NO
NA
_______________________________________________

22.
Are other techniques used for size analysis?

YES
NO
NA
__________________________________________________

Remarks:


General Procedures and Quality Control

1.
Is the BQS sediment lab QA program used?  If not, another program?
YES
NO
NA
__________________________________________________

1.1  Does the lab perform adequately in the program used?  Note any deficiencies.

YES
NO
NA
__________________________________________________

2.
Is  the computation of size and concentration analyses being performed accurately?

YES
NO
NA
__________________________________________________

3.
Are dissolved solids corrections being applied correctly?

YES
NO
NA
__________________________________________________

4.*
Has a blind/duplicate sample program been implemented?

YES
NO
NA
__________________________________________________

5.
Has a blank sample program been implemented?

YES
NO
NA
__________________________________________________

6.
Have lab results of blind/duplicate sample program been transmitted to offices being serviced?

YES
NO
NA
__________________________________________________

6.1
Are results of blind/duplicate and blank program analyzed frequently?

YES
NO
NA
_______________________________________________

6.2
How are these results used?

YES
NO
NA
_______________________________________________

7.
Does the lab conform to the QA plan?

YES
NO
NA
__________________________________________________

8.
Does the lab perform an in-house QA evaluation at least annually?

YES
NO
NA
__________________________________________________

8.1
Are QC results analyzed periodically to identify problems?

YES
NO
NA
_______________________________________________

9.
Are a methods manual(s) and the QA plan available to all analysts in the lab?

YES
NO
NA
__________________________________________________

10.
Have modified methods been verified and approved by the OSW?

YES
NO
NA
__________________________________________________

11.*
Have records been kept of method changes?

YES
NO
NA
__________________________________________________

Laboratory Equipment Form

	EQUIPMENT
	MODEL NUMBER
	SERIAL NUMBER
	CONDITION OF EQUIPMENT
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